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(54) Cycling shoe core, molding method and molding apparatus for same 



(57) A cycling shoe core includes a first core (2) hav- 
ing a curved longitudinal shape and a cleat attachment 
hole (7) and a second core (3) affixed to the first core 
(2) on a left side component (8b) and on a right side 
component (8b) of the first core (2). The first core (2) is 



stiffer than the second core (3) and the second core (3) 
has at least one upwardly extending side component 
(14). The sole cores (2, 3) are integrated by injection 
molding. A method of molding and molding apparatus 
are also provided. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention is directed to bicycling shoes s 
and, more particularly, to a sole core for such a shoe 
together with the method and apparatus for molding the 
core. 

The sole core of a cycling shoe that has a cleat for 
driving a bicycle pedal is such that the sole supporting 
the arch is molded hard in order to impart rigidity to the 
shoe. This rigidity is an important physical element in 
terms of transmitting the force of the leg to the pedal as 
the leg lifts or depresses the pedal. 

The sole is made up of a first core that is molded 
from a harder material, and a second core that is joined 
around the periphery of this first core. It is preferable for 
the material of the second core to be more flexible than 
that of the first core. The reason for this is that the first 
core primarily imparts rigidity to the shoe, while the sec- 
ond core imparts flexibility. This dual property of rigidity 
and flexibility allows the leg force to be transmitted effi- 
ciently to the pedal while still ensuring that the shoes 
will be easy to walk in, and that leg movement with re- 
spect to the pedal will be relatively free. 

An upper, which is the part that covers the top of the 
foot, and left and right side components, which link the 
sole and the upper, are continuously attached to the sec- 
ond core. The left and right side components are tight- 
ened with laces, straps, or the like. Overall rigidity is im- 
parted so that the upper, the side components, and the 
sole will move integrally, which allows the leg force to 
be transmitted efficiently to the pedal. A surface-attach- 
ing fastener is used for the straps. This fastener allows 
the tightness to be freely adjusted before and after sus- 
tained riding. 

The integral assembly of the first core and the sec- 
ond core, which are made of different materials, has 
been accomplished up to now by a bonding method in 
which an adhesive agent is used. This time-consuming 
bonding work is a factor that drives up the cost of the 
product. Also, a bonding method such as this results in 
unstable bonding strength between the first core and the 
second core. 

The means for integrally bonding the side compo- 
nents and the upper to the second core has exclusively 
been stitching up to now. This work is another factor in 
higher cost, and the bonding strength between the side 
components and the upper is weak, so there is poor in- 
tegrity between the foot and the shoe or pedal. 

SUMMARY OF THE INVENTION 

The present invention is directed to a cycling shoe 
sole core that provides superior integrity between the 
foot and the pedal or shoe sole, and particularly between 
first and second sole cores, while reducing the cost of 
the product. The present invention also is directed to a 



method for molding a cycling shoe core that has the 
above advantages while also reducing fabrication costs. 
In one embodiment of the present invention, a cycling 
shoe core includes a first core having a curved longitu- 
dinal shape and a cleat attachment hole, and a second 
core affixed to the first core on a left side component 
and a right side component of the first core. The first 
core is stiff er than the second core, and the second core 
has at least one upwardly extending side component. 
The sole cores are integrated by injection molding. As 
a result, the two cores are uniformly integrated over their 
entire surfaces without requiring an adhesive agent. 

In a more specific embodiment, the second core in- 
cludes a left side (outside) component extending up- 
wardly from the left side component of the first core, a 
right side (inside) component extending upwardly from 
the right side component of the first core, a second core 
lower covering component disposed beneath a lower 
surface of the first core, and a second core upper cov- 
ering component covering an upper surface of the first 
core. The side components that rise up integrally with 
the second core are relatively flexible, and can be easily 
bonded with the other components by stitching. The out- 
side side component, which may rise up higher than the 
inside side component, is bent over and readily consti- 
tutes the upper. The inside side component resiliently 
supports the side of the foot. The portion of the second 
core that covers the upper surface of the first core sof- 
tens and attenuates the strong impact between the foot 
and the pedal or cleat. The second core lower covering 
component disposed beneath the lower surface of the 
first core does not weaken the force transmitted be- 
tween the foot and the cleat, but during walking it softens 
and attenuates the impact between the foot and the 
ground. 

The first core and the second core can be manufac- 
tured at lowcost by insert injection molding. In this case, 
the side components are also molded at the same time 
as the second core. The molten material of the second 
core is injected at a suitable pressure into the reinforcing 
structure holes provided to the first core, which firmly 
bonds the first core to the second core. 

The side components and their curved components 
can be molded by means of three mold elements. Since 
the second core is flexible, the mold element can be re- 
moved from the second core even though the second 
core has molded side components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross sectional view of a particular em- 
bodiment of a cycling shoe core according to the 
present invention; 

Figure 2 is a side view of a first sole core shown in 
Figure 1 ; 

Figure 3 is a view taken along line Ill-Ill in Figure 4; 
Figure 4 is a bottom view of the first sole core shown 
in figure 1 ; 
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Figure 5 is a view taken along line V-V in Figure 6; 
Figure 6 is a bottom view of the sole core shown in 
Figure 1; 

Figure 7 is a side view of the sole core shown in 
Figure 6; s 
Figure 8 is a side view showing an upper member 
stitched to the sole core shown in Figure 6; 
Figure 9 is a left side view of a particular embodi- 
ment of a completed shoe which incorporates a sole 
core according to the present invention; 
Figure 10 is a right side view of the completed shoe 
shown in Figure 9; and 

Figure 11 is a cross sectional view of a particular 
embodiment of an injection mold according to the 
present invention used to fabricate the sole core 
shown in Figure 1. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Figure 1 is a cross sectional view of an embodiment 
of a left side cycling shoe sole core pertaining to the 
present invention. The left side in Figure 1 is the outside 
of a shoe for the left foot. The cycling shoe sole core 1 
is made up of a first core 2 that forms the middle portion 
of the sole core 1 , and a second core 3 that is joined on 
at least both side surfaces of the first core 2. The second 
core 3 is an injection molded article. 

The first core 2 is equipped with a fixing component 
for fixing a cleat. The cleat and its fixing component are 
not shown in the figure. The cleat fixing component is a 
concave component molded on the back of the first core 
2. As shown in Figures 2 and 3, the upper and lower 
surfaces of the first core 2 are molded as curved surfac- 
es 4 and 5. The curved line in a center cross section has 
an inflection point 6. The upper surface of the arch is 
molded such that it is concave below. 

Figure 4 shows the cleat attachment holes 7 that 
are used to attach the cleat. As shown in Figures 1 and 
2, the first core 2 has a first core center component 8a 
that forms the center component, and left and right first 
core side components 8b. The first core side compo- 
nents 8b are molded integrally with the first core center 
component 8a. The left and right first core side compo- 
nents 8b are contiguous at the rear. The first core side 
components 8b that are contiguous at the rear go more 
or less all the way around. The first core center compo- 
nent 8a is formed thicker, while the first core side com- 
ponents 8b are formed thinner. The upper surface of the 
first core center component 8a and the upper surface of 
the first core side components 8b are a curved surface 
molded into a single contiguous surface. 

Bonding strength reinforcing holes 9 are made in a 
line in the first core side components 8b. Figure 3 is a 
cross section taken along the Ill-Ill line of Figure 4. As 
shown in Figure 3, the bonding strength reinforcing 
holes 9 go all the way through the upper and lower sur- 
faces. The material of the second core 3 is injected into 
the bonding strength reinforcing holes 9 during the in- 
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jection molding of the second core 3. 

As shown in Figure 1, the second core 3 is joined 
to the first core 2 such that it covers the first core 2 ex- 
cept for the center band on the lower surface of the first 
core 2. The second core 3 is molded from a second core 
covering component 11 that is joined to the upper sur- 
face of the first core 2 and covers the upper surface, and 
left and right second core side components 12 that are 
joined to the left and right side surfaces of the first core 
2. The second core side components 12 are integrally 
joined to the side surfaces of the first core center com- 
ponent 8a, the side surfaces of the first core side com- 
ponents 8b, and the lower surface of the first core center 
component 8a. The second core side components 12 
have a second core lower covering component 1 3 that 
cover from below a part of the lower surface of the first 
core 2. The second core side component 1 2 on the out- 
side has a lower protrusion component 1 5 that sticks out 
to a position that is lower than the lower surface of the 
first core 2 . 

The second core side components 12 integrally in- 
clude riser components 1 4 that curve upward and ex- 
tend to the sides. The riser components 1 4 comprise an 
outside riser component or outside second core curved 
side component 14a, and an inside riser component or 
an inside second core curved side component 1 4b. The 
outside second core curved side component 14a rises 
up to a higher position than the inside second core 
curved side component 14b. The outside second core 
curved side component 14a has molded into it a rein- 
forcing protrusion structure 16 that serves to reinforce 
the structure. Concave components 17 that serve to in- 
crease the bendability of the riser components 14 are 
provided at the boundaries between the riser compo- 
nents 1 4 and the second core side components 1 2. 

The first core 2 is molded from a relatively hard ma- 
terial, while the second core 3 is molded from a relatively 
soft material. The hard material used to produce the first 
core 2 may be a nylon resin containing glass fibers, and 
the soft material used to produce the second core 3 may 
be a nylon elastomer. More specifically, the material of 
the hard first core is nylon containing 30 to 50% glass, 
and its flexural modulus is 70,000 to 140,000 kg/cm 2 . 
Carbon can also be used, although the cost will be high- 
er. The flexural modulus of the first core of a similar shoe 
currently being manufactured by the firm applying for the 
present invention should be approximately 25,000 to 
50,000 kg/cm 2 . Favorable materials for the softer sec- 
ond core include polyurethane elastomers and nylon 
elastomers. The flexural modulus should be approxi- 
mately 1000 to 3000 kg/cm 2 . 

Figure 5 shows the sole core 1 in which the second 
core 3 has been integrated with the first core 2 by injec- 
tion molding, and is a side cross section viewed along 
the V-V line in Figure 6. Figure 6 is a bottom view. As 
shown in Figure 5, the second core 3 has molded into it 
a rearward extension component 22 that extends rear- 
ward and has a heel component 21 , and a forward ex- 
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tension component 24 that extends forward and has a 
toe component 23. The heel component 21 and the toe 
component 23 are curved such that they are convex out- 
wardly. A decorative hole 25 that provides ease of bend- 
ing is made in the outside second core curved side com- 5 
ponent 14a. The second core 3 is provided with a cleat 
fastening hole 26 at a position corresponding to the cleat 
attachment holes 7. As shown in Figure 6, insertion 
holes 27 that are used to insert and fix spikes are made 
in the forward extension component 24. 

Figure 7 is an elevation of Figure 6, which is a bot- 
tom view. A strap fastening hole 28 that is used to fas- 
tening the end of the strap to the rearward extension 
component 22 is made to the rear of the reinforcing pro- 
trusion structure 16. As shown in Figure 6, a reinforcing 
molded band component 29 is provided in order to inte- 
grally connect the second core side components 12 on 
both sides of the second core 3 and structurally reinforce 
the second core side components 12. 

Figure 8 shows the state when the upper member 
has been stitched to the sole core 1 shown in Figures 5 
through 7. A first upper member 31 is fastened by stitch- 
ing to the upper edge of the inside second core curved 
side component 14b, and a second upper member 32 
is fastened by stitching to the upper edge of the first up- 
per member 31 . A hole 33 that provides ease of bending 
is made in the first upper member 31 . 

Figures 9 and 10 show the completed state of the 
cycling shoe in which the sole core 1 is used. The first 
upper member 31 and the second upper member 32 
overlap from above the outside second core curved side 
component 14a. The outside second core curved side 
component 1 4a is tightened and held down by a plu rality 
of partially overlapping straps 34 below the first upper 
member 31 and the second upper member 32. A sur- 
face-attaching fastener is attached at the portions where 
the straps overlap above and below. In addition, deco- 
rative members, a toe reinforcement member 36, and 
the like are fastened on by an adhesive or stitching. The 
bendability of the relatively flexible outside second core 
curved side component 14a is enhanced by the deco- 
rative hole 25. The bendability of the first upper member 
31 is enhanced by the hole 33. 

The rigidity of the sole core 1 is primarily provided 
by the first core 2. This rigidity elastically permits relative 
inclination motion between the foot and the pedal. The 
second core covering component 11 is between the bot- 
tom of the foot and the first core 2, where it softens and 
attenuates impacts. The second core lower covering 
component 13 and the lower protrusion component 15 
soften impacts during walking. The portion of the second 
core 3 that goes through the bonding strength reinforc- 
ing holes 9 strengthens the bond between the first core 
2 and the second core 3. The outside second core 
curved side component 14a and the inside second core 
curved side component 14b are joined to the second 
core 3 and preserve rigidity, while they also are deform- 
able and conform adsorptively to the foot. The concave 
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components 17 enhance this deformability. 

Figure 11 illustrates a molding method and appara- 
tus for molding the cycling shoe sole core pertaining to 
the present invention. Specifically, Figure 11 illustrates 
a molding method and a mold apparatus thereof for the 
cycling shoe sole core 1 that is composed of a first core 
2 equipped with a fixing component for fixing a cleat, 
and a second core 3 that is integrally joined to the left 
and right sides of the first core 2 and has second core 
curved side components that curve upward, and in 
which the material of the first core 2 is harder than that 
of the second core 3. The mold apparatus consists of a 
fixed side mold element 41 and two movable side mold 
elements 42 and 43. The movable side mold elements 
42 and 43 move back and forth in the direction indicated 
by the arrow a. 

A plurality of protrusions 44 used for positioning are 
formed on the first core 2' produced in a previous step. 
The first core 2' has already been inserted into an injec- 
tion molding mold apparatus. These protrusions 44 are 
removed upon completion of the step discussed below. 
The positioning holes into which the protrusions 44 are 
inserted are molded into the side mold elements 42 and 
43. A cavity 46 is formed by the fixed side mold element 
41 , the movable side mold elements 42 and 43, and the 
first core 2'. 

The movable side mold element 42 and/or the mov- 
able side mold element 43 form the lower surface of the 
second core 3, and the movable side mold elements 42 
and 43 form the outside curve surface of the left and 
right curved side components of the second core. The 
first core 2' forms a joining surface with the second core 
3. The other joining surfaces shown in Figure 1 are 
formed by the first core 2'. 

A gate 47 is formed in the fixed side mold element 
41. The molten resin material that is used to mold the 
second core 3 is injected from the gate 47 of the closed 
mold apparatus. The injected molten resin material ex- 
erts pressure on all surfaces except the lower surface 
of the first core 2', and infiltrates under pressure the 
bonding strength reinforcing holes 9 made in the first 
core 2*. After cooling, the movable side mold elements 
42 and 43 are separated in the direction of the arrow a. 
This separation is possible because of the flexibility of 
the second core 3. The sole core 1 is pulled or pushed 
out of the fixed side mold element 41 , and the protru- 
sions 44 are removed. The pushing rod is not shown. 
The first core 2 and the second core 3 are securely 
joined together by means of the melting heat. This join- 
ing is further strengthened by the presence of the bond- 
ing strength reinforcing holes 9. The mold apparatus can 
also comprise four or more parts rather than three. 

While the above is a description of various embod- 
iments of the present invention, further modifications 
may be employed without departing from the spirit and 
scope of the present invention. Thus, the scope of the 
invention should not be limited by the specific structures 
disclosed. Instead, the true scope of the invention 
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should be determined by the following claims. Of 
course, although labeling symbols are used in the 
claims in order to facilitate reference to the figures, the 
present invention is not intended to be limited to the con- 
structions in the appended figures by such labeling. 



Claims 

1 . A cycling shoe core comprising: 

a first core (2) having a curved longitudinal 
shape and a cleat attachment hole (7); 
a second core (3) affixed to the first core (2) on 
a left side component (8b) and a right side com- 
ponent (8b) of the first core (2) and having at 
least one upwardly extending side component 
(14); and 

wherein the first core (2) is stiffer than the sec- 
ond core (3). 

2. The cycling shoe core according to Claim 1 wherein 
the second core (3) is formed by injection molding 
the second core (3) around the first core (2). 

3. The cycling shoe core according to either preceding 
claim wherein the second core (3) includes: 

a left side component (1 4a) extending upwardly 
from the left side component (8b) of the first 
core (2); and 

a right side component (14b) extending up- 
wardly from the right side component (8b) of the 
first core (2). 

4. The cycling shoe core according to Claim 3 wherein 
the left side component (14a) extends upwardly 
more than the right side component (14b). 

5. The cycling shoe core according to any preceding 
claim wherein the left side component (Bb) and the 
right side component (8b) of the first core (2) are 
formed thinner than a centre component (8a) of the 
first core (2). 

6. The cycling shoe core according to any preceding 
claim wherein the second core (2) includes a sec- 
ond core lower covering component (1 3) disposed 
beneath a lower surface of the first core (2). 

7. The cycling shoe core according to any preceding 
claim wherein the second core (2) includes a sec- 
ond core upper covering component (11) disposed 
above an upper surface of the first core (2). 

8. The cycling shoe core according to Claim 7 wherein 
the second core upper covering component (11) 
covers the upper surface of the first core (2). 



9. The cycling shoe core according to any preceding 
claim wherein the second core (2) includes: 

a second core upper covering component (11 ) 
covering an upper surface of the first core (2). 

s 

10. The cycling shoe core according to any preceding 
claim wherein the first core (2) includes a plurality 
of bonding strength reinforcing holes (9), and 
wherein portions of the second core (3) extend into 

io the plurality of bonding strength reinforcing holes 
(9). 

1 1 . The cycling shoe core according to Claim 1 0 where- 
in the plurality of bonding strength reinforcing holes 

15 (9) are disposed in the left side component (8b) and 
in the right side component (8b) and wherein por- 
tions of the second core (3) extend through the plu- 
rality of bonding strength reinforcing holes (9) in 
both the left side component (8b) and the right side 

20 component (8b). 

12. The cycling shoe core according to any preceding 
claim wherein the first core (2) is formed from plastic 
and the second core (3) is formed from a resin elas- 

25 tomer. 

1 3. The cycling shoe core according to Claim 1 2 where- 
in the first core (2) is formed from a nylon material 
containing fibres, and wherein the second core (3) 

30 is formed from one of a nylon elastomer or poly- 
urethane. 

1 4. A method of molding a cycling shoe core comprising 
the steps of: 

35 

inserting a first core (2) having a cleat fixing 
component into an injection molding mold (41 , 
42,43); 

forming a cavity (46) between the first core (2) 
40 and the mold (41, 42, 43) wherein the cavity 

(46) extends along a left side component (8b) 
and a right side component (8b) of the first core 
(2) and wherein the cavity extends upwardly 
from the left side component (8b) and the right 
45 side component (8b) of the first core (2); 

injecting second core material that is less stiff 
than material forming the first core (2) into the 
cavity (46) for forming a second core (3) joined 
to the first core (2). 

50 

15. The method according to Claim 14 wherein the in- 
jecting step comprises the step of injecting the sec- 
ond core material into bonding strength reinforcing 
holes (9) formed in the first core (2). 

55 

16. The method according to Claim 15 wherein the in- 
jecting step comprises the step of injecting the sec- 
ond core material through bonding strength rein- 
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forcing holes (9) formed in the left side component 
(8b) of the first core (2) and through bonding 
strength reinforcing holes (9) formed in the right 
side component (8b) of the first core (2). 

5 

17. A molding apparatus for molding a cycling shoe 
core (2, 3) of the type having a first core (2) 
equipped with a fixing component for fixing a cleat 
and a second core (3) that is integrally joined to left 
and right sides (8b) of the first core (2), wherein the 10 
second core (3) has side components (14a, 14b) 
that extend upwardly from the left and right sides 
(8b) of the first core (2), the apparatus comprising: 

a first mold element (42, 43) that forms a lower 15 
surface of the second core (3); 
a second mold element (41 ) that forms inside 
surfaces of the side components (14a, 14b) of 
the second core (3); and 

a third mold element (42, 43) that forms an out- 20 
side surface of at least one of the side compo- 
nents (14a, 14b) of the second core (3). 
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